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Inguinal hernia repair in overweight and obese patients
Chan Yong Park, Jung Chul Kim, Dong Yi Kim, Shin Kon Kim
Department of Surgery, Chonnam National University Medical School, Gwangju, Korea
Purpose: To describe the clinical characteristics and outcomes after inguinal hernia repair in overweight and obese patients. 
Methods: We retrospectively reviewed the medical records of 636 adult patients who underwent mesh plug inguinal hernia 
repair performed by one surgeon from November 2001 to January 2009.The clinical characteristics and surgical outcomes of 
the patients were analyzed. According to the body mass index, patients higher than 23 were defined as overweight and obese 
patient group (O group) and patients between 18.5 and 23 were defined as normal weight patient group (N group). 
Seventeen underweight patients were excluded in this study. Results: Of 619 cases, the number for O group was 344 (55.6%) 
and for N group was 275 (44.4%). The mean age was significantly higher in N group (62.2 ± 12.6 vs. 64.4 ± 14.8, P = 0.048). 
Underlying diseases were present in 226 (65.7%) of the O group and 191 (69.5%) of the N group (P = 0.322). Anesthesia meth-
od, operative time and postoperative hospital stay had no significant difference between the two groups. Postoperative com-
plications developed in 41 (11.9%) of the O group and in 28 (10.2%) of the N group, respectively, and no major complications 
developed in either group. Conclusion: Adult inguinal hernias developed at a relatively younger age in overweight and 
obese patients than in normal weight patients. There were no specific differences in other clinical characteristics and out-
comes between the two groups. Therefore inguinal hernia repair in overweight and obese patients is a safe procedure as in 
normal weight patients.
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INTRODUCTION
The cumulative incidence of inguinal hernia is 13.9 % in 
the male and 2.1 % in the female [1]. Inguinal hernia repair 
is one of most commonly performed surgeries in the 
world, and approximately 100,000 cases have been per-
formed annually in England, and approximately 750,000 
cases in the USA [2]. Obesity increases the development of 
underlying diseases such as coronary artery diseases and 
hypertension, hence, it has been considered to be a risk fac-
tor of poor outcomes after surgery [3]. Nonetheless, it is 
controversial. Reid et al. [4] reported that the incidence of 
complications in overweight and obese patients was not 
different from normal weight patients. Studies concerning 
the effect of obesity on the outcomes after inguinal hernia 
repair have been reported rarely. The aim of this study is to 
describe the clinical characteristics and outcomes after in-
guinal hernia repair in overweight and obese patients by 
comparing with those of normal weight patients.Chan Yong Park, et al.
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O group
a) 
(n = 344)
N group
b) 
(n = 275)
P-value
Mean age ± SD
c) (range)  62.2 ± 12.6 
(20-87)
64.4 ± 14.8 
(20-89)
0.048
Age, n (%) 0.001
   ＜65 182 (52.9) 110 (40.0)
   ≥65 162 (47.1) 165 (60.0)
Gender, n (%) 0.215
   Male 324 (94.2) 252 (91.6)
   Female 20 (5.8) 23 (8.4)
Mean BMI ± SD (kg/m
2) 
  (range)
25.4 ± 1.9 
(23.0-33.9)
21.2 ± 1.1 
(18.5-22.9)
＜0.001
Location of hernia, n (%) 0.156
    Right 191 (55.5) 140 (50.9)
    Left 142 (41.3) 118 (42.9)
    Both 11 (3.2) 17 (6.2)
Type of hernia, n (%) 0.964
    Direct   59 (17.2)   51 (18.5)
    Indirect 274 (79.7) 215 (78.2)
    Pantaloon   3 (0.9)   2 (0.7)
    Femoral   8 (2.3)   7 (2.5)
Duration of symptoms (yr) 2.8 ± 7.6 2.3 ± 7.1 0.451
Cormorbidity, n (%) 226 (65.7) 191 (69.5) 0.322
BMI, body mass index.
a)Overweight and obese patient group. 
b)Normal weight patient 
group. 
Table 1. Comparison of demographics between overweight and 
obese patient group and normal weight patient group
O group
a) 
(n = 344)
N group
b) 
(n = 275)
Overweight 
and obese (%)
Age, n (%)
20-29 10 (2.9) 13 (4.7) 43.5
30-39 12 (3.5) 11 (4.0) 52.2
40-49 21 (6.1) 15 (5.5) 58.3
50-59  70 (20.3)   41 (14.9) 63.1
60-69 131 (38.1)   87 (31.6) 60.1
70-79  80 (23.3)   74 (26.9) 51.9
≥80 20 (5.8)   34 (12.4) 37.0
a)Overweight and obese patient group. 
b)Normal weight patient 
group.
Table 2. Comparison of the age distribution between the 
overweight and obese inguinal hernia patients and normal weight 
inguinal hernia patients
METHODS
We retrospectively reviewed the medical records of 636 
patients who were older than 20 years and underwent 
mesh plug inguinal hernia repair performed by one sur-
geon at our hospital from November 2001 to January 2009 
and the clinical characteristics and surgical outcomes of 
patients were analyzed. Based on the Asia-Pacific obesity 
classification, patients were classified as underweight 
(body mass index [BMI] ＜  18.5), normal (18.5 ≤  BMI ＜ 
23), overweight (23 ≤  BMI ＜  25), obese (BMI ≥  25), and 
severely obese (BMI ≥  30) by BMI.
According to the BMI, patients higher than 23 were de-
fined as the overweight and obese patient group (O 
group), patients between 18.5 and 23 were defined as the 
normal weight patient group (N group). Seventeen under-
weight patients were excluded in this study. 
Statistical analysis was performed with SPSS ver. 12.0 
(SPSS Inc., Chicago, IL, USA). Chi square test and 
Student’s t-test were performed, and P ＜  0.05 was consid-
ered to be statistically significant.
RESULTS
The clinical features of patients (Table 1)
Of 619 cases, overweight were 168 (27.1%), obese were 
176 (28.4%), total of overweight and obese patient group 
(O group) was 344 (55.6%) and the N group was 275 
(44.4%). 
The mean age was 62.2 ± 12.6 years in the O group and 
64.4 ± 14.8 years in the N group, significantly higher in the 
N group (P = 0.048). The rate of patients aged 65 or more 
was 47.1% in the O group, 60.0% in the N group, sig-
nificantly higher in the N group (P = 0.001).
The rate of the male in the O group was 94.2% and that 
of the N group was 91.6%. In regard to BMI, the O group 
was 25.4 ± 1.9, the highest case was 33.9 and the N group 
was 21.2 ± 1.1. On the other hand, in patients less than 65 
years, BMI was 24.0 ± 2.7 and in patients aged 65 years or 
more, it was 23.2 ± 2.6 and it was significantly lower in eld-
erly patients (P ＜  0.001).
Concerning the location of hernia, in the O group, the 
right side was 191 (55.5%), the left side was 142 (41.3%) and 
bilateral was 11 (3.2%), and in the N group, the right side 
was 140 (50.9%), the left side was 118 (42.9%), and bilateral 
was 17 (6.2%) (P = 0.156). The type of hernia in the order 
was indirect, direct, femoral and pantaloon type in both Inguinal hernia in obese patients
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O group
a) 
(n = 344)
N group
b) 
(n= 275)
P-value
Underlying disease, n (%) 226 (65.7) 191 (69.5) 0.322
Cardiac disease 117 (34.0)   72 (26.2) 0.036
Diabetes mellitus  28 (8.1)   29 (10.5) 0.304
CVA 20 (5.8) 25 (9.1) 0.119
Lung disease   39 (11.3)   66 (24.1) ＜0.001
CRF   1 (0.3)  4 (1.5) 0.108
BPH 30 (8.7)  35 (12.7) 0.106
History of laparotomy   62 (18.0)  62 (22.5) 0.162
CVA, cerebrovascular accident; CRF, chronic renal failure; BPH, 
benigh prostatic hyperplasia.
a)Overweight and obese patient group. 
b)Normal weight patient 
group. 
Table 3. Underlying disease in overweight and obese patient group
and normal weight patient group
O group
a) 
(n = 344)
N group
b) 
(n = 275)
P-value
Anesthesia, n (%) 0.450
  General & regional   63 (18.3)   57 (20.7)
  Local 281 (81.7) 218 (79.3)
Operative time (min) 59.4 ± 17.0 58.4 ± 15.9 0.429
Postoperative hospital stay
  (day)
1.2 ± 0.7 1.2 ± 0.7 0.897
Postoperative complications, 
  n (%)
  41 (11.9) 25 (9.1) 0.257
  Hematoma 13 (3.8)   7 (2.5) 0.388
  Wound infection   4 (1.2)   3 (1.1) 0.933
  Wound site pain   6 (1.7)   4 (1.5) 0.776
  Inguinal discomfort   6 (1.7)   6 (2.2) 0.695
  Scrotal swelling     16 (4.7)   7 (2.5) 0.169
  Recurrence   3 (1.1)   1 (0.4) 0.217
a)Overweight and obese patient group. 
b)Normal weight patient 
group.
Table 4. Operation and postoperative outcomes in overweight and
obese patient group and normal weight patient group
groups. 
The mean symptomatic period of the O group was 2.8 ± 
7.6 years and the N group was 2.3 ± 7.1 years respectively 
(P = 0.451). 
The distribution of age groups (Table 2)
Examining the distribution of patients according to 
their age group, in both the O group and the N group, pa-
tients were prevalent in the order of the 60s, 70s, and 50s. 
And the rate of the O group patients was in the order of the 
50s (63.1%), 60s (60.1%) and 40s (58.3%).
Underlying diseases (Table 3)
Underlying diseases were present in 226 (65.7%) of the 
O group and 191 (69.5%) of the N group respectively (P = 
0.322).
Anesthesia, surgery, and complications (Table 4)
Concerning anesthesia methods, in the O group, gen-
eral or spinal anesthesia were performed in 63 (18.3%) and 
local anesthesia was performed in 281 (81.7%). And in the 
N group, general or spinal anesthesia were performed in 
57 (20.7%) and local anesthesia was performed in 218 
(79.3%) respectively (P = 0.450).
The operative time of the O group was 59.4 ± 17.0 mi-
nutes and the N group was 58.4 ± 15.9 minutes (P = 0.429), 
and the postoperative hospital stay of the O group was 1.2 
± 0.7 days and the N group was 1.2 ± 0.7 days respectively 
(P = 0.897). 
Postoperative complications were developed in 41 
(11.9%) of the O group, hematoma 13 (3.8%), wound in-
fection 4 (1.2%), wound site pain 6 (1.7%), inguinal dis-
comfort 6 (1.7%), scrotal swelling 16 (4.7%) and recurrence 
1 (0.3%), and in 28 (10.2%) of the N group, hematoma 7 
(2.5%), wound infection 3 patients (1.1%), wound site pain 
4 (1.5%), inguinal discomfort 6 (2.2%), scrotal swelling 7 
(2.5%) and recurrence 3 (1.1%) (P = 0.495). Mean follow up 
period was 61.0 ± 22.6 months. No major complications 
were developed in both groups.
Comparison of demographics and clinical out-
comes between severely obese patient group and 
normal weight patient group (Table 5)
Of the O group, if we definite severe obese (BMI ≥  30) 
by BMI as the severely group (S group) and compare with 
the N group, total of patient was 286. The S group was 11 
(3.8%) and the N group was 275 (96.2%). 
In regard to BMI, the S group was 31.7 ± 1.1, the highest 
case was 33.9 and the N group was 21.2 ± 1.1.
Underlying diseases were present in 7 (63.6%) of the S 
group and 191 (69.5%) of the N group respectively (P = 
0.742).
The operative time of the S group was 66.5 ± 21.1 mi-Chan Yong Park, et al.
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S group
a) 
(n = 11)
N group
b) 
(n = 275)
P-value
Mean age ± SD (range)  54.7 ± 12.8 
(20-87)
64.4 ± 14.8 
(20-89)
0.033
Male 10 (90.0) 252 (91.6) 1.000
Mean BMI ± SD (kg/m
2) (range) 31.7 ± 1.1 
(30.0-33.9)
21.2 ± 1.1 
(18.5-22.9)
＜0.001
Comorbidity   7 (63.6) 191 (69.5) 0.742
Anesthesia, n (%) 0.704
General & regional   3 (27.3)   57 (20.7)
Local   8 (72.7) 218 (79.3)
Operative time (min) 66.5 ± 21.1 58.4 ± 15.9 0.103
Postoperative hospital stay (day) 1.4 ± 0.5 1.2 ± 0.7 0.554
Postoperative complications (%)   4 (36.4) 28 (10.2) 0.017
Hematoma 0 (0.0) 7 (2.5) 1.000
Wound infection 1 (9.1) 3 (1.1) 0.146
Wound site pain 0 (0.0) 4 (1.5) 1.000
Inguinal discomfort 1 (9.1) 6 (2.2) 0.242
Scrotal swelling   2 (18.2)  7 (2.5) 0.042
Recurrence 0 (0.0) 1 (0.4) 1.000
BMI, body mass index.
a)Severely obese patient group. 
b)Normal weight patient group. 
Table 5. Comparison of demographics and clinical outcomes 
between severely obese patient group and normal weight patient 
group
nutes and the N group was 58.4 ± 15.9 minutes (P = 0.103), 
and the postoperative hospital stay of the S group was 1.4 
± 0.5 days and the N group was 1.2 ± 0.7 days respectively 
(P = 0.554). 
Postoperative complications were developed in 4 
(36.4%) of the S group, wound infection 1 (9.1%), inguinal 
discomfort 1 (9.1%), scrotal swelling 16 (4.7%) and no re-
currence and in 28 (10.2%) of the N group (P = 0.017).
DISCUSSION
In adults, inguinal hernia developed commonly in old 
and thin males [5,6]. In addition, it has been reported to oc-
cur readily in cases with hiatal hernia, varix, prostate hy-
perplasia, hemorrhoids, etc. [1,6]. Besides, in adult males, 
many risk factors inducing inguinal hernia have been 
reported. In cases with the family history of inguinal her-
nia, the probability of developing inguinal hernia is ap-
proximately 8 times higher. And repeated lifting heavy 
materials for a long period or activities requiring a big 
force suddenly, chronic cough, chronic obstructive pulmo-
nary disease, education levels, drinking, monthly net in-
come, etc. have been reported to be risk factors [7-10]. On 
the other hand, in adult females, risk factors are family his-
tory, constipation, old age, living in a rural area, tall, 
chronic cough, umbilical hernia, etc. [1,11].
Theoretically, obesity has been considered to increase 
the incidence of inguinal hernia by increasing abdominal 
pressure [5]. However, the risk of developing inguinal her-
nia was shown to be rather decreased in overweight and 
obese patients in most reports [1,5,6], Rosemar et al. [5] 
have reported that in 47 to 55 years adult male inguinal 
hernia patients, with the increase of 1 unit (3 to 4 kg) BMI, 
the risk level is decreased by 4%, and in comparison with 
normal weight patients, in obese patients, the risk rate of 
developing inguinal hernia is decreased to 43%. In addi-
tion, in adult females, obesity has been reported to be a de-
fense factor of inguinal hernia [11].
On the other hand, diabetes or hypertension is not asso-
ciated with inguinal hernia [5], and in adult females, 
smoking, multiparity, appendectomy and other abdomi-
nal surgeries are not associated with the development of 
inguinal hernia [11].
In adult inguinal hernia patients, the ratio of over-
weight and obese patients varies slightly depending on 
reports. In a study conducted on 125 patients older than 19 
years reported by Reid et al. [4], the median value of BMI 
was 27 (19 to 38), 28% of cases were normal weight, and 
72% of cases were overweight or obese patients. In our 
study, the mean value of BMI was 23.6 (18.5 to 33.9), 44.4% 
cases were normal weight, 27.1% cases were overweight, 
and 28.4% were obese patients, and the sum of overweight 
patients and obese patients was 55.6%.
In regard to the mean age of patients, in overweight and 
obese patients, it was 62.2 ± 12.6 years, and significantly 
lower than 64.4 ± 14.8 years of normal weight patients (P = 
0.048). It is because as aging, generally, patient’s weight de-
crease, and thus the BMI of patients younger than 65 years 
was 24.0 ± 2.7, that of patients aged 65 years or older was 
23.2 ± 2.6, and it was significantly lower in elderly patients 
(P ＜ 0.001).  Underlying diseases were 65.7% in the O 
group and 69.5% in the N group respectively, and it had no 
statistically significant difference (P = 0.343). Inguinal hernia in obese patients
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Because of several advantages of inguinal hernia repair 
performed under local anesthesia, the satisfaction of pa-
tients have been obtained, nonetheless, in overweight and 
obese patients, attentions should be paid on the maximal 
safety dose of local anesthetic agents. Reid et al. [4] used 
average 62 mL of local anesthetic agent (mixture of ligno-
caine, bupibacaine, adrenaline and saline) in overweight 
and obese patients, and 58 mL in normal weight patients, 
and special complications caused by local anesthetic 
agents were not developed. In their study, the rate of one 
day surgery in overweight and obese patients was 84%, in 
normal weight patients was 91%. In our hospital, principle 
is to discharge on 1st postoperative day after inguinal her-
nia repair, and the rate of patients discharged on the 1st 
postoperative day was 85.2% in overweight and obese pa-
tients, 81.8% in normal weight patients, and there was no 
significant difference. 
In a study performed on 125 patients older than 19 years 
reported by Reid et al. [4], concerning complications, in 
normal weight patients, hematoma was 2 (6%) and wound 
infection was 1 (3%), and in overweight and obese pa-
tients, hematoma was 1 (1%) and wound infection was 2 
(2%), and no significant difference between the two 
groups was seen. Therefore, they reported that over-
weight and obese patients underwent inguinal hernia re-
pair using local anesthesia well, and it was a safe pro-
cedure. In our study, in almost all patients except patients 
with the fear of local anesthesia, hernia repair was per-
formed under local anesthesia in 79.3% of normal weight 
patients and 81.7% of overweight and obese patients.  
Lindström et al. [12] have reported that among patients 
underwent inguinal hernia repair, in cases with high BMI, 
the risk of the development of complications was in-
creased, and the higher was BMI, the longer was the aver-
age postoperative hospital stay. In our study, the incidence 
of complications in overweight and obese patients was 
11.9%, normal weight patients was 10.2%, and a sig-
nificant difference was not shown, and the mean post-
operative hospital stay was 1.3 ± 0.9 days in overweight 
and obese patients and 1.5 ± 3.9 days in normal weight pa-
tients, respectively, and a difference was not shown. It has 
been shown that obesity is an independent risk factor of 
wound infection, and deep vein thrombosis or pulmonary 
embolism is developed more frequently in obese patients 
in comparison with normal patients [3]. In abdominal wall 
surgery, infection of prosthetic material is rare, nonethe-
less, it is a very important complication developed in 1.3%, 
and obesity has been reported to be included in a risk fac-
tor of the infection of mesh [13]. In addition, in inguinal 
hernia repair without using a mesh, obesity is associated 
with wound infection [14]. In a study conducted on pa-
tients underwent surgery in the department of general 
surgery, urology, vascular surgery, chest surgery and gy-
necology reported by Choban et al. [15], BMI was normal 
in 63%, obese in 21%, and morbid obese in 16%. In each 
group, opportunistic infection developed in 0.05%, 2.8%, 
and 4.0%, respectively, and there was significant differ-
ence, and thus they reported that obesity is to be a risk fac-
tor of opportunistic infection in patients undergoing sur-
gery. In our study, wound infection developed 4 patients 
(1.2%) in overweight and obese patients, and 3 patients 
(1.1%) in normal weight patients, and there was no sig-
nificant difference.
In Korea, BMI ≥  35 patients are very rare and BMI ≥  40 
patients are extremely rare. In this study, there were no 
BMI ≥  35 patients. So we compared severely obese patient 
group and normal weight patient group. In this study, op-
erative time was about 8 minutes longer in severely obese 
patient group but not statistically significant (P = 0.103). 
Postoperative complications were developed more in se-
verely obese patient group (36.4%) than normal weight pa-
tient group (10.2%) (P = 0.017). 
In conclusion, in adult inguinal hernia, it is developed at 
relatively younger ages in overweight and obese patients 
in comparison with normal weight patients, and the rate of 
elderly patients aged 60 or more is 47.1% in overweight 
and obese patients, and it is less than 60.0% of normal 
weight patients. In addition, the rate of overweight and 
obese patients in the 50s and the 60s was more than 60%. In 
regard to underlying diseases, the ratio of surgery per-
formed under local anesthesia, operation time, the post-
surgical hospitalization period, postsurgical complica-
tions, etc., a significant difference between the two group 
was not shown, and thus it is considered that in over-
weight and obese patients, inguinal hernia repair is a safe 
procedure, as like in normal weight patients. Chan Yong Park, et al.
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